In order to elucidate the importance of the biological role of placental mammotropic hormones in the mammary development during pregnancy, the correlations between the number and weight of placentae and some indices of mammary development were examined using nulliparous C3H/He pregnant mice. On day 8 of pregnancy, the number of placentae was adjusted to 1-12 each by removing surgically the placentae with fetuses and all the mice were killed on day 19 of pregnancy. DNA and RNA contents and RNA/DNA ratio in bilateral inguinal mammary glands and lobuloalveolar rating of the right third thoracic gland were employed as the indices of mammary development. Positive and statistically highly significant correlations were obtained between both the number and weight of placentae and each index of mammary development, and the number and weight of placentae had higher correlations with RNA and RNA/DNA than with DNA. On the other hand, pituitary levels of prolactin and growth hormone had no correlations with any index of mammary development. These results provide evidence that placental mammotropic hormones contribute quantitatively to the mammary development during pregnancy in mice and suggest that the lactogenic effect of placental mammotropic hormones would be more prominent than their mammogenic effect at late pregnancy.
The existence of mammotropin (prolactinlike substance) in the placenta has been substantiated in mice (Newton and Beck, 1939; Cerruti and Lyons, 1960; Kohmoto and Bern, 1970; Yanai and Nagasawa, 1971a) as well as in rats (Pencharz and Long, 1933; Ray et al., 1955; Matthies, 1967) . Pregnancy can be maintained and mammary development can proceed in these species after hypophysectomy provided that placental mammotropin is present together with steroid hormones (Pencharz and Long, 1931; Newton and Beck, 1939; Averill et al., 1950) . Recently, Yanai and Nagasawa (1971b) Total placental weight(g) Fig. 1 . Correlations between number and weight of placentae and indices of mammary development in mice on day 19 of pregnancy. Number of placentae was adjusted surgically on day 8 of pregnancy. All the correlation coefficients were statistically significant at P<0.001 (*P<0.05). r': Correlation coefficients in the case that the data of mice with more than 9 placentae (o) were excluded.
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Results
Correlations between number and weight of placentae and indices of mammary development The results are presented in Figure 1 . All the correlation coefficients between the number and weight of placentae and indices of mammary development examined were positive and statistically highly significant (P< 0.05 or 0.001). Each regression equation contained no statistically significant difference from linearity and the slope was significantly different from zero (P< 0.05 or 0.01). These results clearly indicate that the degree of the mammary development during pregnancy in mice was parallel with both the number and weight of placentae.
Any value as the index of mammary development except DNA did not increase with the increase of the number of placentae in mice bearing more than 9 placentae each, and the correlation coefficients between the number or weight of placentae and RNA or RNA/ DNA became higher in the case that the data of these mice were excluded.
No significant correlations existed between the number of placentae and the average weights of both placentae and fetuses (r= Correlations between prolactin and GH levels in the anterior pituitary and indices of mammary development
As shown in Table 1 , there were no correlations between any pituitary hormone level and mammary nucleic acids contents and mammary lobuloalveolar rating.
The ovaries were found to be prominently occupied by functional corpora lutea histologically irrespective of number of placentae per uterine body.
Discussion
The quantitative contribution of placental mammotropic hormones to the mammary development during pregnancy in mice was Table 1 . Correlations between prolactin (PL) and growth hormone (GH) levels in the anterior pituitary (AP) and indices of mammary development in mice on day 19 of pregnancy Number of placentae was adjusted surgically to 1-12 each on day 8 of pregnancy. Number of samples examined was indicated in parentheses.
interpreted from these results that there existed positive and highly significant correlations between the number and weight of placentae and any index of mammary development (DNA, RNA, RNA/DNA and mammary rating).
The correlation coefficients between the number and weight of placentae and RNA and RNA/DNA were higher when the data of mice with more than 9 placentae each were excluded. This proposes that mammary development, especially its functional state, in mice with 8 placentae would mostly reach its physiological upper limit at late pregnancy.
The lactogenic effect of placental mammotropic hormones appears to be more prominent than their mammogenic effect, because the number and weight of placentae had higher correlations and regression coefficients with RNA and RNA/DNA than with DNA.
Although placental mammotropin may participate mainly in mammary development, placenta is known to secrete estrogen-like and progesterone-like substances as well as mammotropin. Pregnancy is not maintained without ovary (Averill et al., 1950) . Dependence of mammogenic and lactogenic effects of placenta on ovarian steroids and adrenocorticosteroids, respectively, has been reported (Ray et al., 1955; Lyons, 1944 Lyons, , 1958 Matthies, 1967) . Furthermore, the placental mammotropin was found to have a luteotropic action as well (Averill et al., 1950; Cerruti and Lyons, 1960; Matthies and Lyons, 1971) . Therefore, the direct and indirect participation of steroid hormones from placenta, ovary and/or adrenal in the mammary development during pregnancy must also be taken into consideration. Whether placental mammotropin is a principal hormone for mammogenesis as the case of pituitary mammotropin (prolactin) still remains to be solved.
No correlations between the pituitary levels of prolactin of GH and any index of mammary development obtained in the present experiment confirm the view that the wide functional significance of placenta as an adjunct to pituitary is emphasized for the mammary development during pregnancy, especially during the latter half of pregnancy (Amoroso and Porter, 1966) .
